Expression of brain-derived neurotrophic factor in the central nervous system of mice using a poliovirus-based vector.
Brain-derived neurotrophic factor (BDNF) is a promising candidate for the gene therapy of neurological disease. To deliver BDNF to neurons of the central nervous system (CNS), a nucleotide sequence encoding the mature peptide of BDNF was inserted into the genome of poliovirus, a neurotropic virus that is known to replicate mainly in motor neurons of the spinal cord of the CNS. Thus, the recombinant poliovirus constructed was replication-competent. The expression of BDNF in cultured cells infected with the recombinant poliovirus was evident when the cells were analyzed using an immunofluorescence assay and Western blotting. When the recombinant viruses were injected intramuscularly into transgenic mice that carry the human poliovirus receptor gene, the antigens of poliovirus and BDNF were detected in the motor neurons of the spinal cord at 3 days postinfection, and had disappeared by 7 days postinfection. This study suggests that poliovirus can be used as a virus vector for the delivery of neurotrophic factors to the motor neurons of the central nervous system and may provide a new approach for the treatment of motor neuron diseases.